9D-HR-19788 



Expresj^fcil No. EL920842225US 



APPARATUS AND METHOD FOR OPERATING AN 
APPLIANCE LIGHT 

BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to an apparatus and method 
for operating an appliance light, and more particularly to an apparatus and method for 
energizing and de-energizing an appliance light. 

[0002] At least some known household refrigerators include a fresh 
food storage compartment, a freezer storage compartment, and a microprocessor based 
control system used for operating various components of the refrigerator including a 
dispensing station light. More specifically, at least some known refrigerators include 
a dispensing station to enable a consumer to obtain water and ice without opening the 
refrigerator. The dispensing station may include a dispensing station light which is 
energized by the microprocessor based control system when an actuator lever is 
depressed. Such lights may only be energized when the lever is depressed and are de- 
energized when the lever is released, i.e., no longer depressed. Often, lights may 
include a separate switch used to energize the light independently of the actuator 
lever. Inclusion of a microprocessor based light during the assembly sequence 
increases an overall cost of the refrigerator and may increase overall assembly time. 

BRIEF DESCRIPTION OF THE INVENTION 

[0003] In one embodiment, a refrigerator is provided. The 
refrigerator includes a fresh food section and a freezer section, wherein at least one of 
the fresh food section and freezer section include a door. The door includes an 
external surface and an internal surface, and a light mounted to the external surface, 
wherein the light is electrically coupled to a processor-free light fade-out circuit. 

[0004] In another embodiment, a processor-free light fade-out circuit 
is provided. The light fade-out circuit includes a step down circuit, a one-half 
integrator, a square-wave generator, an integrator, and a voltage comparator wherein 
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the step down circuit is electrically coupled to the one-half integrator, the square-wave 
generator is electrically coupled to the integrator, and the voltage comparator is 
electrically coupled to the one-half integrator and the integrator. 

[0005] In a further embodiment, a method for de-energizing an 
appliance light is provided. The method includes providing a light bulb, providing a 
processor-free light fade-out circuit, and electrically coupling the light bulb to the 
processor-free light fade-out circuit such that the appliance light is de-energized using 
the processor-free light fade-out circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Figure 1 illustrates a side-by-side type refrigerator; 

[0007] Figure 2 is a block diagram of an exemplary embodiment of a 
processor-free light fade-out circuit. 

[0008] Figure 3 is a schematic illustration of the exemplary 
embodiment of the processor-free light fade-out circuit as shown in Figure 2. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] The apparatus and method are described herein in the context 
of residential, or domestic, refrigerators. The light systems and methods can, 
however, be utilized in connection with commercial refrigerators. Therefore, the light 
systems and methods described herein are not limited to use in connection with only 
residential refrigerators, and can be utilized in connection with dispensing systems in 
other environments. In addition, light systems and methods are sometimes described 
herein in the context of a side-by-side type refrigerator. Such systems and methods 
are not, however, limited to use in connection with side-by-side type refrigerators and 
can be used with other types of refrigerators, e.g., a top mount type refrigerator. 

[0010] Figure 1 illustrates a side-by-side refrigerator 100 including a 
fresh food storage compartment (not shown) and freezer storage compartment (not 
shown). Freezer compartment and fresh food compartment are arranged side-by-side. 
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A side-by-side refrigerator such as refrigerator 100 is commercially available from 
General Electric Company, Appliance Park, Louisville, KY 40225. 

[0011] Refrigerator 100 includes a fresh food section including a 
fresh food section door 102, and a freezer section including a freezer door 104. In one 
embodiment, freezer door 104 includes an external surface 106, an internal surface 
(not shown), and a light 108 mounted to external surface 106. Light 108 includes a 
light bulb 110. In an alternative embodiment, light 108 is mounted to fresh food 
section door 102. Light bulb 110 is electrically coupled to a light fade-out circuit. 
Freezer door 104 also includes a lever 112 for actuating the light fade-out circuit. 

[0012] Figure 2 is a schematic illustration of an exemplary 
embodiment of a processor- free light fade-out circuit 210 for use with a light, such as 
light 108 (shown in Figure 1). As used herein, the term processor is not limited to just 
those integrated circuits referred to in the art as processors, but broadly refers to 
computers, microcontrollers, microcomputers, programmable logic controllers, 
application specific integrated circuits, and other programmable circuits. 

[0013] In one embodiment, processor-free light fade-out circuit 210 
is a pulse width modulation (PWM) fade-out circuit 210 fabricated using a plurality of 
hardware components as described herein. PWM circuit 210 includes a step down 
device 212, a one-half integrator 214, a square-wave generator 216, an integrator 218, 
and a voltage comparator 220. 

[0014] Figure 3 is a schematic illustration of an exemplary 
embodiment of processor- free pulse width modulation fade-out circuit 210 (shown in 
Figure 2). In one embodiment, step down device 212 includes a resistive circuit 222 
such as a single resistor. In another embodiment, resistive circuit 222 includes a 
plurality of resistors electrically coupled in at least one of a series configuration or a 
parallel configuration. In an alternative embodiment, step down device 212 includes 
any device capable of receiving an input voltage and modifying the input voltage to 
generate an output voltage that is less than the input voltage. 
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[0015] One-half integrator 214 includes a diode 230, such as, but not 
limited to a zener diode 230. One-half integrator 214 also includes at least one 
capacitor 232, and at least two resistors, 234 and 236. Capacitor 232, and resistors 
234 and 236 are variably selected depending on the desired input and output voltage 
characteristics of one-half integrator 214. 

[0016] Square-wave generator 216 includes an integrated circuit (IC) 
240, at least one resistor 242 and a capacitor 244. In one embodiment, IC 240 is a 
digital complementary metal oxide semiconductor (CMOS) IC, such as, but not 
limited to, a CD4093 CMOS digital IC. For illustrative purposes only, CD4093 is a 
quad two-input NAND gate chip with a plurality of Schmitt-trigger inputs. 
Alternatively, square-wave generator 216 is any circuit capable of generating a square- 
wave with the desired voltage characteristics. 

[0017] Integrator 218 includes at least one resistor 250 and at least 
one capacitor 252. In an alternative embodiment, integrator 218 includes a plurality 
of resistors 250 and a plurality of capacitors 252. 

[0018] Voltage comparator 220 includes an integrated circuit (IC) 
260 and at least one resistor 262. In one embodiment, IC 260 is a circuit such as, but 
not limited to, a LM311 voltage comparator. IC 260 is designed to operate using 
supply voltages between approximately -15 volts DC and approximately +15 volts 
DC. 

[0019] In use, and referring to Figure 3, square-wave generator 216 is 
initialized and generates a square-wave electrical output 270. Square-wave generator 
output 270 is input to integrator 218. Integrator 218, modifies the square-wave input 
to generate an integrator output 272, such as, but not limited to, a sawtooth waveform. 
Integrator output 272 is input as a first voltage input to voltage comparator 220. 

[0020] Step down circuit 212 is initialized by an operator depressing 
lever 112. In use, lever 1 12 is depressed and a step down circuit output voltage 274 is 
generated across resistive circuit 222. A voltage drop across resistive circuit 222 
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reduces the input voltage to generate step down circuit output voltage 274 which is 
less than the input voltage. Step down circuit output voltage 274 is input to one-half 
integrator 214. In use, diode 230 facilitates preventing a reverse current being input to 
step-down function device 212. One-half integrator 214 receives step down circuit 
voltage output 274 and charges capacitor 232. When capacitor 232 is fully charged, 
i.e. lever 112 is depressed for a pre-determined time, a voltage is formed across 
resistor 234 and resistor 236. Resistor 234 and resistor 236 are variably selected 
depending on the desired one-half integrator output voltage characteristics and voltage 
comparator 220 input voltage characteristics. The voltage formed across resistor 236 
is the one-half integrator output voltage 276. One-half integrator output voltage 276 
is supplied as a second voltage input to voltage comparator 220. 

[0021] Comparator 220 receives the first voltage input and the 
second voltage input to generate a pulse width modulation fade-out circuit 210 output 
voltage. Comparator 220 compares the first input voltage with the second input 
voltage. Comparator 220 output voltage is generally a maximum output voltage or a 
minimum output voltage depending on the comparison from the first input voltage and 
the second input voltage. If the second input voltage is greater than the first input 
voltage, comparator 220 will generate a high voltage output signal. If the second 
input voltage is less than the first input voltage, comparator 220 will not produce an 
output voltage. 

[0022] In use, the operator depresses lever 112, thus charging 
capacitor 232, and one-half integrator output voltage 276 is input to comparator 220 
as a second input voltage as described herein. Comparator 220 compares the second 
input voltage, i.e. one-half integrator output voltage 276, which is high when lever 
112 is depressed, with the first input voltage, a sawtooth waveform. When lever 112 
is depressed, the second input voltage will exceed the first input voltage and a light 
bulb 110 (shown in Figure 1) will illuminate. When lever 112 is released, capacitor 
232 will discharge at the pre-determined rate, depending on the size of capacitor 232. 
The second input voltage will decrease over a pre-determined time to comparator 220 
while the first input voltage remains a sawtooth waveform. As the second input 
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voltage decreases, the first input voltage will be greater than the second input voltage 
at comparator 220 causing comparator 220 output voltage to decrease to 
approximately zero volts. As the first voltage input decreases, i.e. sawtooth waveform 
decreases, the second voltage input will again exceed the first voltage input causing 
comparator 220 voltage to increase to approximately maximum. This cycle 290 will 
continue, thereby causing light bulb 110 to grow dimmer, until capacitor 232 is 
completely discharged thereby completely distinguishing light bulb 110. 

[0023] While the invention has been described in terms of various 
specific embodiments, those skilled in the art will recognize that the invention can be 
practiced with modification within the spirit and scope of the claims. 



